ABSTRACT
INTRODUCTION
The Late Jurassic-Early Cretaceous tectonic evolution of southern Alaska is critical to the ongoing debate concerning the accretionary development of the western North American Cordillera (e.g., Cowan et al., 1997) . The Wrangellia composite terrane, one of the largest accreted terranes in the Cordillera, consists of three tectonostratigraphic terranes: the Peninsular, Wrangellia, and Alexander terranes (PT, WT, AT in Fig. 1A ; Plafker and Berg, 1994) . The Alexander and Wrangellia terranes were joined together by middle Pennsylvanian time (Gardner et al., 1988) , positioned ~20-30° south of their present latitude during Late Triassic time (Plafker et al., 1989; Hillhouse and Coe, 1994) , and translated northward to moderate paleolatitudes by latest Cretaceous time before Eocene arrival in Alaska (Hillhouse and Coe, 1994; Stamatakos et al., 2001 ). The Peninsular terrane was juxtaposed against the combined AlexanderWrangellia terrane sometime between Permian and Cretaceous time, but unequivocal cross-cutting relationships with the adjacent Wrangellia terrane have not been reported. Moreover, the precise timing, nature, and location of initial accretion of the Wrangellia composite terrane with the continental margin of western North America are controversial (e.g., Plafker and Berg, 1994; Cowan et al., 1997) . Numerous tectonic models postulate initial late Early to early Late Cretaceous collision based on regional shortening, synorogenic plutonism, and metamorphism along the inboard margin (northeastern, present coordinates) of the composite terrane (e.g., Csej tey et al., 1982; Monger et al., 1982; Nokleberg et al., 1985; Crawford et al., 1987; Rubin and Saleeby, 1992) .
Other studies propose Middle Jurassic-Early Cretaceous collision based on regional pre-Late Cretaceous deformation and sedimentation (e.g., McClelland and Gehrels, 1990; McClelland et al., 1992; van der Heyden, 1992; Kapp and Gehrels, 1998; Gehrels, 2001; Trop et al., 2002; Ridgway et al., 2002) . If pre-Cretaceous accretionary tectonics infl uenced the Wrangellia composite terrane, existing tectonic models may underestimate the duration and amount of crustal shortening within the accreted terranes. Moreover, understanding relationships between terrane accretion and inboard tectonic events (i.e., Nevadan and Sevier orogenies) along the former western continental margin of North America requires improved constraint on the paleogeographic history of the Wrangellia composite terrane. Mesozoic sedimentary strata exposed in southern Alaska provide a valuable record of basin formation, deformation, and exhumation within the Wrangellia composite terrane. Upper Jurassic to Upper Cretaceous sedimentary strata are regionally exposed between the composite terrane and the Mesozoic continental margin of North America and have estimated thicknesses of 3-10 km (NB, KB, KS, WB in Fig. 1A ). The position of these strata inboard (northward, present coordinates) of Middle to Upper Jurassic plutons (MJ-LJ in Fig. 1A ) and a Mesozoic accretionary prism (CG in Fig. 1A ) indicate deposition in retroarc basins along a northwarddipping subduction zone (present coordinates; Plafker and Berg, 1994) . Sedimentologic, compositional, and structural data from the retroarc basin deposits document Late Jurassic-Early Cretaceous contractile shortening, exhumation, and synorogenic sedimentation attributable to collision of the Wrangellia composite terrane (e.g., Trop et al., 2002; Ridgway et al., 2002; Manuszak, 2000) . Jurassic-Cretaceous sedimentary strata are also preserved in a forearc position (MB, PB in Fig. 1A ) between the Middle to Upper Jurassic plutons and Mesozoic accretionary prism. However, published studies of the thick, laterally extensive forearc basin deposits in the Talkeetna Mountains (MB in Fig. 1A ; Jsu in Fig. 1B ) are limited to geologic mapping (Grantz, 1960a (Grantz, , 1960b and mega fossil studies (Imlay, 1981; Imlay and Detterman, 1973) . This paper presents new geochronologic, biostratigraphic, sedimentologic, and compositional data needed to characterize the age, deposystems, provenance, and tectonic framework of Upper Jurassic forearc basin deposits. Our results permit integrative analysis of collisional forearc and retroarc basin development, document stratigraphic linkages between the Peninsular and Wrangellia terranes, and provide a potential piercing point for postcollisional strike-slip displacement along the Castle Mountain fault, which bisects the forearc basin.
GEOLOGIC SETTING
Middle to Upper Jurassic sedimentary strata are part of a 45-km-long outcrop belt north of the Castle Mountain fault system in the Tal keetna Mountains (MB in Fig. 1A ; Wilson et al., 1998 ) and a 1150-km-long outcrop belt south of the fault system along the Alaska Peninsula (PB in Fig. 1A ; Detterman et al., 1996) . Two isolated outcrops of Upper Jurassic strata are also exposed south of the Castle Mountain fault system in the northern Chugach Mountains (Jno in Fig. 1A ; Barnes, 1962; Pavlis et al., 1988) . Sedimentary strata were deposited in a forearc basin that formed between a coeval batholith to the north in the Talkeetna Mountains and Alaska Peninsula (MJ in Fig. 1A ) and an accretionary prism to the south in the Chugach Mountains (CG in Fig. 1A ; Plafker and Berg, 1994) . The accretionary prism consists of metamorphosed Triassic-Paleogene marine strata and mélange that locally have Early to Late Jurassic depositional and metamorphic ages (Plafker et al., 1989 Roeske et al., 1989) . Within the accretionary prism, the age of deposits, degree of structural deformation, and grade of metamorphism decrease southward, indicating persistent northward-directed subduction (present coordinates; Plafker et al., 1989 . The batholith consists mainly of felsic plutons that have Middle to early Late Jurassic crystallization ages (177-156 Ma; Rioux et al., 2002 Rioux et al., , 2003 . The plutons locally intrude the Talkeetna Formation, a 3,000-m-thick sequence of lava fl ows, volcaniclastic rocks, and minor sedimentary strata that represent the volcanic edifi ce of an Early Jurassic intraoceanic island arc (Talkeetna arc; Barker and Grantz, 1982; Nokleberg et al., 1994) . The Talkeetna Formation and Jurassic plutons represent the upper structural levels of the allochthonous Peninsular terrane (PT in Fig. 1A) .
The Mesozoic forearc-basin stratigraphy of the Talkeetna Mountains consists of unconformity-bound sequences that are dominated by marine siliciclastic strata. The Middle Jurassic Tuxedni (Bajocian-Bathonian) and Chinitna (Bathonian-Callovian) Formations overlie volcanic and sedimentary strata of the Lower Jurassic Talkeetna Formation along an angular unconformity. The Tuxedni and Chinitna Formations consist mainly of mudstone and fi negrained sandstone deposited in shallow marine deposystems (Grantz, 1960a (Grantz, , 1960b Winkler, 1992) . The Upper Jurassic (Oxfordian-Kimmeridgian) Naknek Formation, the focus of this study, disconformably overlies the Chinitna Formation and consists of a coarse-grained sequence of marine conglomerate, sandstone, and mudstone (Grantz, 1960a (Grantz, , 1960b Imlay and Detterman, 1973; Imlay, 1981) . The Lower Cretaceous (Valanginian-Hauterivian) Nelchina Limestone, Upper Cretaceous (Albian-Maastrichtian) Matanuska Formation, and unnamed Paleogene sedimentary and volcanic rocks unconformably overlie the Naknek Formation (Grantz, 1960a (Grantz, , 1960b Jones, 1964 Jones, , 1967 Trop et al., 2003; Cole, 2003) .
The northern and southern margins of the Jurassic forearc basin strata are bound by the Little Oshetna and Castle Mountain faults, respectively (Fig. 2) . The Little Oshetna fault, a previously unreported thrust fault, strikes northeast-southwest and dips northwest ~55° (Fig. 2) . The minimum amount of reverse displacement across the fault is ~550 m based on the juxtaposition of the lower Talkeetna Formation in the hanging wall against the uppermost Talkeetna Formation and overlying Middle to Upper Jurassic sedimentary strata in the footwall (Fig. 2) . A substantially larger estimate of vertical displacement is permissible given the 3,000+ m maximum thickness of the Talkeetna Formation. Possible horizontal displacement along the fault is presently not constrained. The Billy Mountain fault, a northern strand of the Castle Mountain fault system, bounds the southern margin of the study area (Fig. 2) . Offset Tertiary geologic features and lowangle slickenlines along the fault zone indicate strike-slip displacement. Tens of kilometers of Cretaceous-Tertiary dextral strike-slip displacement characterize other segments of the Castle Mountain fault system (e.g., Grantz, 1966; Clardy, 1974; Fuchs, 1980) .
LATE JURASSIC SEDIMENTATION
The Upper Jurassic Naknek Formation, the focus of this study, is divided into two informal members that include three mappable lithofacies associations (Figs. 2-5; Grantz, 1960a Grantz, , 1960b . The lower Naknek Formation has a maximum preserved thickness of ~690 m and comprises a conglomeratic fan-delta lithofacies association (Jn1) and a laterally equivalent prodelta lithofacies association (Jn2). The upper Naknek Forma tion has a maximum preserved thickness of ~225 m and comprises a shallow marine shelf lithofacies association (Jn3). New biostratigraphic, geochronologic, sedimentologic, and compositional data presented in the following sections permit reconstruction of forearc basin deposystems and source terranes during Late Jurassic sedimentation.
Biostratigraphic and Geochronologic Data
The age of the Naknek Formation in the Talkeetna Mountains was previously interpreted as early Oxfordian to early Tithonian (Late Jurassic) based on marine megafossils collected within the context of regional mapping studies (Imlay and Detterman, 1973; Imlay, 1981) . New biostratigraphic and geochronologic data collected within the context of measured stratigraphic sections set limits on the age range of individual lithofacies associations . Age data and methods are presented in Table 1 and Tables DR1-3.   1 Our new age data demonstrate early Oxfordian to early Kimmeridgian (ca. 159-152 Ma; Fig. 3 ) deposition of the lower Naknek Formation (Jn1, Jn2 in Figs. 4 and 5). Oxfordian foraminifera and radiolaria microfossils were obtained from samples spanning ~600 m of the lower Naknek Formation ( Fig. 5 ; Table DR1 ; M. Mickey and S. Kling, personal commun., 2001) . A middle to late Oxfordian ammonite was also collected from the lower Naknek Formation (Phylloceras iniskinense; Fig. 5 ; Fig. DR1 ), consistent with previously reported early to late Oxfordian ammonites from the Naknek Formation ( Fig. 3 ; Imlay, 1981) . Buchia concentrica bivalves in the upper part of the lower Naknek Formation indicate that deposition continued through late Oxfordian to early Kimmeridgian time ( Fig. 5 ; Fig. DR1A-1C ). U-Pb zircon analyses of igneous clasts from lower Naknek Formation conglomerate beds provide crude maximum ages of deposition that support the biostratigraphic data. Chemical abrasion analysis of zircons from three plutonic clasts yielded pre-Oxfordian ages (Figs. 3 and 6; 167.6 ± 0.3 Ma; 166.5 ± 0.2 Ma; . An early Kimmeridgian to early Tithonian (ca. 152-148 Ma) depositional age is inferred for the upper Naknek Formation (Jn3 in Figs. 4 and 5) based on the presence of Buchia mosquensi bivalves (Table DR2 ; Fig. 5 ; Fig. DR1 ). This biostratigraphic interpretation is supported by an Oxfordian U-Pb zircon age (156.2 ± 0.4 Ma) from a plutonic clast contained in an upper Naknek Formation conglomerate bed (Figs. 3 and 6 ). In summary, the lower 690 m of the Naknek Formation was deposited during early Oxfordian to early Kimmeridgian time, whereas the upper 225 m of the Naknek Formation was deposited during early Kimmeridgian to early Tithonian time.
Sedimentological Data
The Naknek Formation in the Talkeetna Mountains consists of conglomerate, sandstone, mudstone, and limestone as much as 915 m thick. Facies analyses, paleocurrent determinations, and particle size data were obtained within the context of 23 bed-by-bed measured stratigraphic sections and 28 isolated outcrops (Fig. 2) . Representative measured sections are shown in Figure 5 . Paleocurrent indicators were measured from 26 beds at 12 different locations, totaling 207 measurements (Fig. 1B) . Particle size data were collected from 126 conglomerate beds at 17 locations, totaling 930 measurements (Figs. 4 and 5) . The excellent lateral continuity of outcrops and lack of intense structural deformation permitted two-dimensional observations of depositional architecture and facies associations over hundreds of meters to several kilometers. Collectively, these data characterize three lithofacies associations: fan delta, prodelta, and marine shelf. In the following section, each facies association is briefl y described and interpreted.
Fan-Delta Lithofacies Association
Conglomeratic outcrops of the fan-delta lithofacies association are exposed exclusively along the northern margin of the outcrop belt (Jn1 in Figs. 2, 4, and 5). The fan-delta lithofacies association has a maximum preserved thickness of 400 m, contains southward-directed paleocurrent indicators (Fig. 1B) , and consists of fi ve dominant lithofacies: A1-A5.
Lithofacies A1 consists of poorly sorted, disorganized, matrix-to clast-supported pebblecobble-boulder conglomerate (Figs. 7A and 7B ). Subangular to subrounded clasts are encased by a poorly sorted matrix of sandstone and sparse mudstone. Boulders 1-2.5 m long are common. Individual beds are laterally persistent for several tens of meters. Most conglomerate beds have nonerosive bases and lack stratifi cation but locally exhibit inverse grading. Lithofacies A1 is interpreted as being deposits of debris fl ows, hyperconcentrated fl ows, and fl uidal sediment fl ows. Poor sorting, sand matrix, and limited clay content suggest deposition mainly by cohesionless debris fl ows in which clast support was maintained through frictional dispersion from high basal shear stresses and clast buoyancy related to high sediment concentrations (e.g., Nemec and Steel, 1984) .
Lithofacies A2 is nongraded, clast-supported, pebble-cobble conglomerate. Clasts are subrounded to well rounded and moderately sorted. Most beds are structureless, but horizontal stratifi cation and clast imbrication are present locally. Broadly lenticular over several tens of meters, individual beds are medium to thick bedded and contain belemnite fossils. Lithofacies A2 represents high-density, noncohesive debris fl ows transitional to hyperconcentrated fl ows (e.g., Lowe, 1982) that may have moved as pulsating surges (Nemec and Steel, 1984) . The high clast concentration and lack of grading indicate that dispersive pressure played an important role in fl ow processes and that turbulence did not play a major role in supporting clasts.
Lithofacies A3 comprises inverse to normally graded, pebble-cobble conglomerate. Clasts are angular to rounded and poorly to moderately sorted. Matrix is dominated by medium-to coarse-grained sandstone. Beds are broadly lenticular and medium to thick bedded with sharp bed bases. Lithofacies A3 was deposited by currents transitional between grain fl ow and turbulent fl ow. Initially, inversely graded traction carpets formed due to high dis- (Rioux et al., 2002) TIMS plutonic ages (Rioux et al., 2002) TIMS clast ages (this study) persive pressures. In later stages of fl ow, fl uid turbulence became the major mechanism of sediment support with deposition occurring via suspension settling from high-density turbidity currents (e.g., Surlyk, 1984) . Lithofacies A4 consists of clast-supported, nongraded, granule-pebble conglomerate. Clasts are subrounded to rounded and moderately to well sorted. Beds are lenticular over 20-60 m, are medium bedded, have sharp bed bases, and contain belemnite fossils. Lithofacies A4 represents deposits of high-density debris fl ows and turbidity currents judging by the tight packing of conglomerate clasts and lack of sedimentary structures (e.g., Lowe, 1982; Nemec and Steel, 1984) .
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Lithofacies A5, a minor component of the fan-delta facies association, consists of massive, unstratifi ed sandstone and mudstone. Sandstones are fi ne to coarse grained and moderately sorted. Beds are thin to thick and are broadly lenticular. Lithofacies A5 represents suspension settling from sediment gravity fl ows related to lithofacies A1-A4 and from buoyantly supported, midwater to surface plumes (e.g., Stow and Piper, 1984; Pickering et al., 1986) .
In summary, lithofacies A1-A5 are dominated by conglomerate interpreted as the deposits of grain fl ows, debris fl ows, hyperconcentrated fl ows, and turbidity currents. The dominance of gravelly sediment-gravity-fl ow deposits, sparse marine megafossils, and southward-directed paleocurrent indicators suggests submarine deposition on an unstable, high-gradient, southdipping basin fl oor. The limited proximal-distal extent (3-5 km) and broad lateral extent (40 km) of this facies association (Grantz, 1960a (Grantz, , 1960b in combination with southward interfi ngering with fi ner-grained prodelta sediment gravity fl ow deposits (lithofacies B1-B4; Jn2 in Fig. 2 ) indicates deposition on coalesced gravelly fan deltas (e.g., Nemec and Steel, 1984; Postma, 1990) .
Prodelta Lithofacies Association
Deposits of the prodelta lithofacies association (Jn2 in Figs. 2, 4, and 5) have a maximum preserved thickness of ~690 m, grade northward into the fan-delta lithofacies association (Jn1 in Figs. 2, 4, and 5), and are characterized by four dominant lithofacies: B1-B4. Submarine channels are common within the prodelta lithofacies association at sections L, M, and N ( Fig. 2) . Channels are 15-50 m wide and 5-20 m deep with northwest-southeast-to north-south-trending axes that widen southward over several hundred meters. Lithofacies B1-B4 are preserved within the channel complexes as well as interchannel regions.
Lithofacies B1 consists of nongraded, pebble-cobble conglomerate beds that are one to a few clasts thick (Fig. 5) . A matrix of mudstone and fi ne-grained sandstone supports randomly oriented, subrounded clasts. Individual beds are laterally persistent and transform basinward (southward) into mudstone with isolated clasts. Lithofacies B1 is interpreted as gravitationally driven, near-bed movement of clasts, individually or as part of a group (debris fall, sensu Nemec, 1990) . Downslope transitions from units a few clasts thick to isolated clasts in a mud matrix indicate fl ow transformations from grain-assemblage debris falls to singlegrain debris falls (e.g., Sohn et al., 1997) . Beds that are multiple clasts thick probably resulted from saltating gravel clasts, whereas beds only a single clast thick likely resulted from rolling or sliding of individual clasts with infrequent or no clast collisions.
Lithofacies B2 comprises of thin-to mediumbedded, very fi ne-to very coarse-grained sandstone (Figs. 7C-7F). Most thin-bedded sandstones are normally graded, whereas mediumbedded sandstones are nongraded to crudely normally graded. Internally, most beds are structureless, although parallel laminae, dish structures, and ripple-cross-laminated cappings are present locally. Sandstones have sharp, low-relief bases and are laterally persistent for several tens to hundreds of meters (Figs. 7C-7D). Fragments of belemnite and Buchia bivalve fossils are common. Lithofacies B2 represents the deposits of low-to highdensity turbidity currents and minor debris fl ows produced partly by dilution and bypassing of gravelly mass fl ows that deposited their gravel fraction in more proximal (northern) environments (e.g., Nemec, 1990) . Lithofacies B3 consists of thin-bedded micritic limestone. Beds are sharp based, massive to laminar, tabular, and laterally persistent for tens to hundreds of meters. Limestone beds contain horizontal burrows as well as sparse bivalve, belemnite, and ammonite fossils that are typically whole and articulated. Lithofacies B3 records suspension settling of calcareous marine clay and silt.
Lithofacies B4 is of gray to black, amalgamated mudstone sequences that are laterally persistent for hundreds of meters (Figs. 7C-7E ). Sedimentary structures are generally lacking due to bioturbation and weathering, although faint parallel laminae are preserved locally. Radiolaria and thick-walled, agglutinated foraminifera are prevalent (Fig. 5) . Calcareous concretions contained in the mudstones are aligned parallel to bedding and contain whole ammonite fossils. Lithofacies B4 represents suspension settling of fi ne-grained sediment from the tails of turbidity currents and buoyantly supported, midwater to surface plumes (e.g., Stow and Piper, 1984; Pickering et al., 1986) .
In summary, lithofacies B1-B4 are dominated by interbedded mudstone and sandstone interpreted as slow suspension settling of mud during fair-weather conditions (B3, B4) and rapid deposition by turbidity currents (B2) and debris falls (B1). The prevalence of mudstone and sandy turbidity current deposits, marine fossils, and minor channels indicate submarine deposition on a relatively steep, channelized basin fl oor. The north-south trend of submarine channels, southward fi ning of lithofacies A1, and northward interfi ngering of lithofacies B1-B5 with conglomeratic mass fl ows of lithofacies A1-A5 suggest deposition on a southward-dipping prodelta slope characterized by episodic sediment gravity fl ows.
Siliciclastic Shelf Lithofacies Association
The shelf lithofacies association has a maximum preserved thickness of ~255 m, depositionally overlies the prodelta lithofacies association (Fig. 7G) , and includes three main lithofacies: C1-C3 (Jn3 in Figs. 2, 4, and 5).
Lithofacies C1 consists of medium-to coarse-grained, nongraded to stratifi ed sandstone. Grains are subrounded to rounded and moderately sorted. Sedimentary structures include horizontal stratifi cation, planar and trough cross-stratifi cation, and symmetrical ripple stratifi cation. Sandstones are medium to thick bedded, tabular, and amalgamated (Fig. 7G) ; bioturbated mudstones locally separate sandstone beds (Fig. 7H) . Disarticulated Buchia bivalve megafossils and subvertical biogenic structures are common. Lithofacies C1 represents shallow marine sandstone deposited as bedload traction currents in shoreface to inner siliciclastic shelf environments. The prevalence of horizontal stratifi cation and Buchia fossils indicates deposition under high-energy conditions above normal wave base. Mattinson (2001a Mattinson ( , 2001b Mattinson ( , 2003 . For each sample, one zircon fraction was annealed at 900ºC for 48 h and then dissolved in 5-7 discrete steps. Digestion temperatures are listed in column 1. Low temperature clean-up steps (steps a and b) are intended to preferentially remove high U layers in the zircon population that are effected by extensive radiation damage and secondary Pb loss. All digestions were done in a ~10: 1 HF-HNO 3 solution. RES indicates total digestion of the fi nal zircon residue. Uranium and Pb were separated using standard ion exchange columns miniaturized after Krogh (1973) Lithofacies C2 consists of highly variable beds that contain massive concentrations of calcareous fossil shell material with a range of preservation and taphonomic features. Most shell beds are 5-25 cm thick and broadly lenticular with nonerosive bases. Shells of Buchia bivalves are dominant and range from whole articulated valves indicative of life position to broken and abraded fragments suggestive of relatively high energy concomitant with transport. Some units include coquinoid Buchia bivalve accumulations with large numbers of disarticulated valves and a proportion of articulated specimens densely packed within a matrix of sandstone and shell hash (Fig. 7J) . Articulated, life-position bivalves commonly occupy the upper part of individual shell beds. The preserved bivalve fauna is typical of shallow, high-energy marine environments (e.g., Miller and Detterman, 1985) . Taphonomic features indicate alternating conditions between episodes of reduced sediment infl ux and storm sedimentation (e.g., Kidwell, 1991) .
Lithofacies C3 comprises massive siltstone. Siltstones are gray, black, or tan, and range from noncalcareous to calcareous. Bedding and stratifi cation are rarely preserved as a result of bioturbation and weathering. Individual beds are amalgamated into monotonous sequences up to 20 m thick (Fig. 7I) . Abundant bivalve, belemnite, and ammonite fossils are dominantly whole and articulated. Lithofacies C3 records suspension settling of clay and silt from buoyantly supported midwater-and/or surfaceplumes in open-marine environments (e.g., Stow and Piper, 1984; Pickering et al., 1986) .
In summary, lithofacies C1-C3 is dominated by cross-stratifi ed sandstone, coquina, and mudstone deposited by oscillatory currents and 
Compositional and Provenance Data
Quantitative provenance data have not been reported previously from the Naknek Formation in the Talkeetna Mountains. New clast counts from conglomerate (n = 1,339), modal analysis of sandstone thin sections (n = 7), and U-Pb zircon geochronology of plutonic clasts (n = 4) document source terranes that contributed detritus during Late Jurassic sedimentation. Compositional data were obtained from conglomerate beds in the fi eld by tabulating the lithology of all pebble-, cobble-, and boulder-sized clasts within a 1-5 m 2 outcrop face, yielding a minimum population of 100 clasts per bed. Samples were also collected from potential source terranes and thin sections were prepared to compare clast types with inferred source rocks. Megascopic fi eld identifi cations were checked through thin-section analysis of representative samples of each clast type. Conglomerate compositional data are presented in Figure 8 according to relative stratigraphic position. See Szuch (2002) for raw clast count data and detailed petrographic descriptions of clasts and source terranes. Thin sections of medium-grained sandstones from a continuous measured section (M in Fig. 5 ) were point counted. See Table 2 for point-counting parameters and recalculated point-count data. Point-count methods and data are presented in Table DR3 .
Conglomerate Data
Conglomerates of the Naknek Formation are polymictic and moderately to poorly sorted with subangular to rounded clasts. Conglomerates consist almost exclusively of igneous clast types (96% of total population), including volcanic (72%) and plutonic (24%) varieties. Plutonic clast types are dominated by felsic varieties, including hornblende-biotite granite, hornblende-biotite quartz diorite, granodiorite, tonalite, quartz diorite, granite, and quartz monzonite. Effusive volcanic clast types are dominated by mafi c varieties that comprise three groups: basalt, greenstone, and mafi c volcanic ( Fig. 8; Fig. DR2 ). Basalt clasts include gray, black, and gray-green varieties with aphanitic to aphanitic-porphyritic textures. Weakly foliated to nonfoliated greenstones are aphanitic to porphyritic and contain plagioclase phenocrysts that are altered to epidote and chlorite. Mafi c nonbasalt clasts include porphyritic andesite, aphanitic andesite, and porphyritic basaltic andesite. Minor felsic effusive clasts include gray to brown rhyolite and gray dacite. Rare noneffusive volcanic clasts include graygreen siliceous tuff and gray crystal-vitric tuff. Minor sedimentary and metamorphic clasts are polymictic pebble conglomerate, feldspathic sandstone with Buchia bivalve fragments, black siltstone, gneiss, amphibolite, and phyllite. Sparse siliceous clasts consist of white, massive quartz and black, gray, and green chert. (Table 2) . Common framework grains are described below in order of decreasing abundance. Plagioclase feldspars are subangular with variable alteration; sericite and authigenic albite are common. Plagioclase feldspars are observed as individual grains or laths in volcanic lithic grains. Volcanic lithic grains are unaltered to highly altered and include three common varieties: (i) felsitic texture with subhedral to euhedral plagioclase and hornblende phenocrysts in a seriate groundmass; (ii) porphyritic lathwork texture with subhedral to euhedral plagioclase phenocrysts in an aphanitic felsic matrix; and (iii) felsitic texture with aphanitic plagioclase and chert. Unstable accessory minerals make up 11% of the modal composition and include euhedral to subhedral clinopyroxene, orthopyroxene, hornblende, olivine, magnetite, sphene, and zircon. Minor low-grade, phyllosilicate-rich metamorphic grains are biotite schist and phyllite. Sparse clastic sedimentary lithic grains are dominated by shale and coarse siltstone.
U-Pb Clast Geochronology
Four felsic plutonic clasts were selected from the lower and upper Naknek Formation for U-Pb geochronologic analyses. The stratigraphic positions of the geochronology samples are shown in Figure 5 . One fraction from each clast was annealed and then digested in multiple stages, following the chemical abrasion technique developed by Mattinson (2001a Mattinson ( , 2001b Mattinson ( , 2003 . Table 1 and Figure 6 show the geochronologic data and analytical details. Felsic plutonic clasts from the lower Naknek Formation yield concordant Middle Jurassic U-Pb zircon ages (167.6 ± 0.3 Ma; 166.5 ± 0.2 Ma, ca. 164-159 Ma). A felsic plutonic clast from the upper Naknek Formation yields an Upper Jurassic U-Pb zircon age (156.2 ± 0.4 Ma).
Provenance Summary
Compositional, geochronologic, and sedimentologic data from the Naknek Formation indicate derivation mainly from igneous source terranes that are presently exposed along the arcward (northern) margin of the forearc basin deposits. Paleocurrent indicators demonstrate consistent southward-directed sediment transport (Fig. 1B) . Textural data show a progressive southward decrease in grain size from boulder-and cobble-sized clasts along the Little Oshetna fault to pebble-sized clasts in southern outcrops (Figs. 4 and 5) . Lithofacies associations document southward transitions from proximal gravelly mass-fl ow deposits to distal turbidity-current deposits (Fig. 4) . Igneous sources are indicated by the dominance of volcanic and plutonic clasts in the gravel fraction and the prevalence of feldspar, volcanic-lithic fragments, and unstable accessory minerals in the sand fraction. Detritus was most likely derived from plutonic and volcanic rocks presently exposed in the hanging wall of the Little Oshetna fault (LF in Fig. 1B) , where Middle to Upper Jurassic felsic plutons (Ji and Jt in Fig. 1B) intrude the Talkeetna Formation, a 3,000-m-thick sequence of Lower Jurassic volcanic strata (JTrt in Figs. 1B and 2 ). Talkeetna Formation volcanic rocks exposed along the northern basin margin are dominated by mafi c lava fl ows that are petrographically similar to basalt, andesite, and greenstone clasts contained in Naknek Formation conglomerate ( Fig. DR2 ; Szuch, 2002) . Felsic plutonic clasts yield concordant U-Pb zircon ages (Table 1; Figs. 5 and 6) that overlap U-Pb zircon ages from petrographically comparable plutonic source terranes (Figs. 3 and 9; Szuch, 2002; Rioux et al., 2002 Rioux et al., , 2003 . Late Jurassic exhumation of the felsic plutons is supported by K-Ar and Ar-Ar ages (174-143 Ma; Csejtey et al., 1978; P.W. Layer, 2003, personal commun.) that record cooling of the plutons through the biotite closure temperature contemporaneous with conglomerate deposition. The outsized nature of plutonic clasts in the conglomerates in combination with the paucity of quartzose framework grains in sandstone suggest relatively minor reworking of plutonic debris prior to deposition. Exhumation of the felsic plutons is also indicated by progressive upsection increases in the proportion of plutonic clasts in Lower Jurassic (0%), Middle Jurassic (8%), and Upper Jurassic (24%) conglomerate. These data support previous mapping studies that reported upsection increases in plutonic detritus in Middle to Upper Jurassic sedimentary strata and inferred derivation from northern igneous sources (e.g., Grantz et al., 1963; Winkler, 1992; Detterman et al., 1996) . Minor sedimentary and metamorphic clasts contained Table DR3 for raw data. Recalculated parameters: Q-total quartzose grains (= Qm); F-total feldspar grains (= P + K); L-total unstable lithic grains (= Lvl + Lvf + Lvh + Lmm); Ls-total sedimentary lithic grains (none); Lm-total metamorphic lithic grains (= Lmm) Lv = total volcanic lithic grains (= Lvl + Lvf + Lvh); DO-total dense and opaque minerals grains (= Cp + Op + Ol + Hn + Sp). in the Naknek Formation are not source diagnostic but are consistent with derivation from local northern source terranes. Metamorphic clasts are petrographically similar to pendants exposed on the margins of the felsic plutons (Jm in Fig. 1B) . Sedimentary clasts represent reworked deposits of the Chinitna and Naknek Formation based on the similarities in texture, framework grains, and Buchia bivalve fossil fragments.
DISCUSSION

Late Jurassic Forearc Basin Development
Figures 10-11 show our preferred model of Late Jurassic-Early Cretaceous forearc basin development in the Talkeetna Mountains based on our new data from the Naknek Formation. This model includes the following three phases: (1) initial rapid sedimentation on a high-gradient depositional slope characterized by coarsegrained marine sediment gravity fl ows; (2) relative sea-level decrease and siliciclastic shelf deposition; and (3) postdepositional basin fl oor uplift, unconformity development, and dextral strike-slip deformation.
Phase 1-Deep-Water Fan-Delta Sedimentation (Lower Naknek Formation)
During early Oxfordian to early Kimmeridgian time (ca. 159-153 Ma), the lower Naknek Formation was deposited disconformably above Middle Jurassic (Callovian) fi ne-grained marine strata. Deposition of the Naknek Formation marked a pronounced increase in grain size and sedimentation rates relative to Middle Jurassic deposition (Fig. 9) . Coarse-grained sediment was transported southward along a high-gradient northern basin margin characterized by deep-water fan deltas (Fig. 10A) . Proximal, gravelly debris fl ows and grain fl ows transformed downslope into sandy turbidity currents on a channelized prodelta slope. A dominantly submarine origin is indicated by the encasement of mass-fl ow deposits within marine fossil-bearing lithofacies and the lack of features indicating subaerial deposition (i.e., paleosols, desiccation features). Southward-directed paleocurrent indicators, southward decreases in grain size, detrital zircon ages, and compositional data indicate that detritus was derived mainly from Jurassic volcanic and plutonic source terranes exposed along the northern basin margin. Relatively high denundation rates in combination with steep depositional gradients prompted deposition of poorly sorted gravels with abundant meter-size plutonic clasts and sand enriched in feldspar, hornblende, and pyroxene. Accumulation of several hundred meters of boulder-rich mass-fl ow conglomerate in the footwall of the Little Oshetna fault contemporaneous with exhumation in the hanging wall suggests syndepositional displacement. Diagnostic evidence for syndepositional footwall rotation (e.g., growth strata) has not been recognized. Ancient deep-water fan deltas comparable to the lower Naknek Formation are reported from eustatic highstands (see Higgs, 1990 , for review), including Late Jurassic highstands (e.g., Stow et al., 1982; Surlyk, 1984) .
Phase 2-Shelf Sedimentation (Upper Naknek Formation)
Sediment gravity fl ow deposits of the lower Naknek Formation were onlapped by shallowmarine shelf strata of the upper Naknek Formation indicating a decrease in depositional gradients during Kimmeridgian time. Sedimentation was characterized by a combination of tractive transport and suspension settling processes, typically above storm-wave base (Fig. 10B) . Continued exhumation of felsic plutons in the Talkeetna Mountains is indicated by a UPb zircon age (156.2 ± 0.4 Ma) of a plutonic clast from the upper Naknek Formation, which contains early Kimmeridgian to early Tithonian megafossils (ca. 153-149 Ma).
Phase 3-Postdepositional Uplift And StrikeSlip Displacement
The upper Naknek Formation was onlapped by Lower Cretaceous shallow marine sedimentary strata across a disconformity that records a 10-15 m.y. hiatus (Fig. 9) . The lack of signifi cant angular discordance across the unconformity indicates that the forearc basin was subaerially uplifted and exposed but not folded during latest Jurassic-earliest Cretaceous time. Renewed Cretaceous sediment accumulation may have been accommodated in part by thermal subsidence via reestablishment of arc magmatism along the inboard margin of the basin (EK in Fig. 1A ) in combination with fl exural subsidence along the outboard margin of the basin via thrusting along the Border Ranges fault (Pavlis et al., 1988) and/or expansion of the subduction complex (CG in Fig. 1A ; . Middle Jurassic to Upper Cretaceous forearc basin strata were subsequently deformed by broad, open folds prior to strike-slip displacement along the Little Oshetna and Castle Mountain faults.
Regional Stratigraphic Relationships
The Naknek Formation is the most widespread Mesozoic formation exposed in the Peninsular terrane, occupying a 45-km-long outcrop belt in the southern Talkeetna Mountains (Jsu in Fig. 1B ) and a ~1150-km-long outcrop belt along the Alaska Peninsula (PB in Fig. 1A ). Previous stratigraphic analyses of the Naknek Formation focused on the Alaska Peninsula outcrop belt (Lankford and Magoon, 1978; Detterman and Reed, 1980; Detterman et al., 1996; Cucci et al., 1996; Wilson et al., 1999) . Integration of our new data from the Talkeetna Mountains with published data from the Alaska Peninsula demonstrates regional similarities in the stratigraphy, provenance, and structural setting of the Naknek Formation, including: (1) northward-dipping reverse faults juxtaposing northernmost Naknek Formation outcrops with Middle Jurassic plutons; (2) a disconformity with topographic relief separating the Naknek Formation from underlying Middle Jurassic sedimentary strata; (3) Oxfordian deposition dominated by proximal conglomeratic mass-fl ow deposits and distal sandstone turbidites, mudstone, and Buchia concentrica fossils; (4) Kimmeridgian-Tithonian shelf deposition dominated by cross-stratifi ed sandstone and Buchia mosquensis fossils; (5) mixed petrofacies with abundant felsic plutonic and mafi c volcanic clasts; and (6) disconformable upper contact with Lower Cretaceous strata recording latest Jurassic-earliest Cretaceous depositional hiatus. Collectively, these observations demonstrate similar depositional histories for the Naknek Formation outcrops exposed in the Talkeetna Mountains and Alaska Peninsula.
Our new stratigraphic data from the Naknek Formation also provide improved constraints on the amalgamation history of the Wrangellia composite terrane. Stitching plutons demonstrate juxtaposition of the Wrangellia and Alexander terranes by middle Pennsylvanian time (Gardner et al., 1988) , but unequivocal cross-cutting linkages between the Peninsular terrane and the adjacent Wrangellia terrane have not been reported. Upper Jurassic strata exposed within the Peninsular (Naknek Formation) and Wrangellia terranes (Kotsina Conglomerate, upper Root Glacier Formation) provide a regional stratigraphic linkage based on closely comparable depositional histories, including (1) deposition of conglomeratic marine massfl ow deposits that contain Oxfordian-Kimmeridgian mollusks; (2) a mixed petrofacies containing felsic plutonic clasts with Middle to Late Jurassic geochronologic ages; and (3) a regional disconformity with topographic relief that separates Middle and Upper Jurassic strata (Grantz, 1960a (Grantz, , 1960b MacKevett, 1969 Trop et al., 2002 ; this study). These sedimentologic, compositional, and stratigraphic similarities suggest that the Peninsular terrane was joined with the combined Wrangellia-Alexander terrane by Late Jurassic time . This stratigraphic linkage is compatible with the presence of early Late Jurassic (158-156 Ma) felsic intrusions within both the Peninsular and Wrangellia terranes in the Talkeetna Mountains (Snee et al., 2002; Rioux et al., 2002) . Lithologically comparable Permian-Triassic strata are exposed in both the Peninsular and Wrangellia terranes, indicating a potentially longer shared history between the terranes (Plafker et al., 1989; Nokleberg et al., 1994) .
Postdepositional Strike-Slip Displacement
At least two major episodes of strike-slip faulting prompted lateral displacement of Late Jurassic forearc basin deposits in the Wrangellia composite terrane. Displacement along the boundary between the Peninsular and Wrangellia terranes during the latest Jurassic-Early Cretaceous was characterized by overthrusting and ~40 km of sinistral strike-slip displacement along the Taral-West Fork fault system coeval with overthrusting along the Border Range fault ( Fig. 1A ; Plafker et al., 1989; Nokleberg et al., 1994) . In the Wrangell Mountains region, this deformation event juxtaposed Late Jurassic plutons (LJ in Fig. 1A) O c e a n ic p la t e O c e a n ic p la t e Cretaceous to Tertiary piercing points record 20-40 km of dextral offset but do not constrain the timing of initial displacement (Grantz, 1966; Clardy, 1974; Detterman et al., 1976; Fuchs, 1980; Trop et al., 2003 Fig. 1A ; Detterman and Reed, 1980) of the Alaska Peninsula (PB in Fig. 1A ). Both faults strike northeast, dip northwest, exhibit reverse displacement, and juxtapose Middle to Upper Jurassic felsic plutons in the hanging wall against Middle to Upper Jurassic marine strata in the footwall. The Bruin Bay fault is truncated by the Castle Mountain fault ~10 km north of Beluga, Alaska, along Olson Creek based on outcrop data in combination with subsurface wells and seismic profi les (Magoon et al., 1976) . Correlation of the Little Oshetna and Bruin Bay faults would require ~110-130 km of post-Late Jurassic dextral displacement along the Castle Mountain fault. Our inability to map the precise location of the intersection of the Little Oshetna and Castle Mountain faults (Fig. 1A) prevents a more precise displacement estimate. This proposed piercing point follows Hackett (1976) , who proposed ~100 km of dextral displacement along the Castle Mountain fault based on offset Jurassic outcrop belts and geophysical anomalies attributable to Jurassic igneous rocks. PostJurassic offset of ~100-130 km along the Castle Mountain fault may refl ect substantial Mesozoic displacement or indicate that the Cretaceous to Tertiary markers underestimate the total displacement along the fault.
Regional Tectonics and Basin Development
Late Jurassic exhumation and synorogenic sedimentation characterized forearc basins along the outboard (southern) segment of the Wrangellia composite terrane (PB, MB in Figs. 1A and 11) and retroarc basins along the inboard (northern) margin of the terrane (NB, KB, WB in Figs. 1A and 11; Manuszak and Ridgway, 2000; Trop et al., 2002; Ridgway et al., 2002; Eastham and Ridgway, 2002) . Sedimentation began in each basin during Oxfordian to Kimmeridgian time based on age-diagnostic marine megafossils (Figs. 1A and 11; Richter, 1976; Imlay, 1981; Csejtey et al., 1992; Winkler, 1992) . Measured stratigraphic sections from each basin document deposition mainly by submarine mass fl ows on unstable, high-gradient slopes infl uenced by basin-margin faults (CF, LF, BF in Figs. 1A and 11 Trop et al., 2002) . Chitina arc plutons yield 153-150 Ma U-Pb zircon ages (Plafker et al., 1989; Roeske et al., 2003) and 146-138 Ma Ar-Ar and K-Ar ages Winkler et al., 1980; Roeske et al., 1992 Roeske et al., , 2003 .
Late Jurassic deformation and synorogenic sedimentation within the forearc basin and Chitina thrust belt were contemporaneous with subsidence and synorogenic sedimentation ~60-100 km further inboard (northward) of the Middle to Upper Jurassic plutons in the Nutzotin and Kahiltna basins. Conglomerate clast counts and sandstone compositional data from the Nutzotin and Kahiltna basins record exhumation of progressively deeper structural levels of the Wrangellia terrane during Late JurassicEarly Cretaceous deposition (Manuszak, 2000; Eastham and Ridgway, 2002) . In the Nutzotin basin, felsic plutonic clasts in conglomerate and 159-147 Ma U-Pb detrital zircon ages from sandstone document exhumation of Upper Jurassic plutons. Paleocurrent data demonstrate sediment fl ux away from the Wrangellia composite terrane in retroarc basins, including northward-to eastward-directed paleofl ow in the Nutzotin basin and northward-to northwestward-directed paleofl ow in the eastern Kahiltna basin. Upper Jurassic-Lower Cretaceous strata exposed along the inboard margin of the Alexander and Wrangellia terranes in southeastern Alaska (Gravina belt of Berg et al., 1972) record a similar erosional history. Clastic strata of the Gravina belt consist predominantly of marine sediment gravity fl ow deposits that were derived largely from Upper Jurassic arc source terranes, based on sandstone detrital modes (Cohen and Lundberg, 1993) , granitic clasts with 158-154 Ma U-Pb zircon ages (Rubin and Saleeby, 1991) , detrital zircons with 165-140 U-Pb ages (Kapp and Gehrels, 1998) , and detrital biotites with 159-151 Ma Ar-Ar ages (Cohen et al., 1995) .
We interpret Late Jurassic contractile deformation, pluton exhumation, and synorogenic sedimentation in retroarc and forearc basins as refl ecting either initial accretion of the Wrangellia composite terrane to the margin of western North America or amalgamation of the Peninsular and Wrangellia terranes prior to fi nal accretion. Late Jurassic accretion is indicated by the regional, crustal-scale nature of uplift and derivation of retroarc basin detritus from inboard terranes in the northern Kahiltna basin in south-central Alaska and the Gravina basin in southeastern Alaska Kapp and Gehrels, 1998) . According to this model, subsequent late Early to Late Cretaceous folding and structural imbrication of retroarc basin deposits in south-central Alaska (Richter, 1976; Csejtey et al., 1982; Nokleberg et al., 1985; Manuszak, 2000) , Yukon Territory (Eisbacher, 1976) , and southeastern Alaska (Rubin et al., 1990; Rubin and Saleeby, 1992; Gehrels et al., 1992; Haeussler, 1992; Haeussler et al., 1999) record postcollisional suturing of the terrane to the continental margin (e.g., Pavlis, 1982; McClelland et al., 1992; Gehrels, 2001; Trop et al., 2002) . Alternatively, Late Jurassic-Early Cretaceous shortening and exhumation potentially refl ect subductionrelated deformation or initial juxtaposition of the Peninsular and Wrangellia terranes. The timing of Wrangellia-Peninsular amalgamation is loosely constrained by pre-Jurassic overlap assemblages (e.g., Nokleberg et al., 1994) , and a detailed study of the terrane boundaries in the Talkeetna Mountains is necessary to resolve the Late Jurassic history of the two terranes. In interpreting the Naknek Formation as forming in a collisional forearc basin setting and the Kahiltna-Nutzotin-Gravina basins as forming in a collisional retroarc setting, a dual plate-subduction scenario is inferred (e.g., Monger et al., 1982; Rubin et al., 1990; Stanley et al., 1990) , with subduction polarity of both plates dipping to the north (present coordinates), one beneath the Wrangellia composite terrane, and the other beneath the North America continental margin. Structurally emplaced ophiolite slivers exposed along the suture zone between the Wrangellia and Yukon composite terranes (Richter, 1976; Nokleberg et al., 1994) indicate the existence of a consumed oceanic plate. Moreover, the structural style of northeastward-dipping thrust faults and southwest-verging folds documented for the Nutzotin basin is consistent with a northwarddipping subduction zone between the Wrangellia composite terrane and North America (Richter, 1976; Manuszak, 2000) .
From a broader perspective, structural and stratigraphic relations in southeast AlaskaBritish Columbia suggest initial collision of the Wrangellia composite terrane during the Middle Jurassic (e.g., McClelland and Gehrels, 1990; McClelland et al., 1992; Lewis et al., 1991; Thompson et al., 1991) . Our data from south-central Alaska do not preclude Middle Jurassic collision, but evidence for regional deformation, exhumation, and synorogenic sedimentation is limited to Upper Jurassic and younger strata. Collectively, these regional relationships suggest diachronous accretion of the composite terrane (e.g., Pavlis, 1982 Pavlis, , 1989 , with the southeast Alaska-British Columbia segment colliding during Middle Jurassic time and the south-central Alaska segment colliding during Late Jurassic time, consistent with westward younging of retroarc basin deposits in southern Alaska ( Fig. 1A ; Wallace et al., 1989; Ridgway et al., 2002) . Unfortunately, the paleolatitude of the composite terrane during initial collision and subsequent northward translation is loosely constrained (e.g., Cowan et al., 1997) . Positioned ~12° north of the equator during Late Triassic time (Hillhouse and Coe, 1994) , the south-central Alaska segment was translated northward to moderate paleolatitudes (near present-day Oregon) by latest Cretaceous time (Stamatakos et al., 2001) before its Eocene arrival at its present position (Hillhouse and Coe, 1994) . Paleomagnetic analyses from Upper Jurassic-Lower Cretaceous strata, including the Naknek Formation (J. Stamatakos, 2003, personal commun.) and Gravina belt (Butler et al., 1997) , did not yield reliable primary magnetizations.
CONCLUSIONS
1. New biostratigraphic and geochronologic data from the Naknek Formation constrain the timing of deposition of individual lithofacies associations. The lower 690 m of the Naknek Formation was deposited during early Oxfordian to early Kimmeridgian time. The upper 225 m of the Naknek Formation was deposited during early Kimmeridgian to early Tithonian time. These age data indicate that deposition of the coarse-grained lower Naknek Formation commenced contemporaneous with regional Late Jurassic crustal-scale shortening, pluton exhumation, and synorogenic sedimentation throughout the Wrangellia composite terrane.
2. Reconstruction of Naknek Formation depositional systems demonstrates that sedimentation was initially characterized by a highgradient, southward-dipping basin fl oor during early Oxfordian to early Kimmeridgian time. Poorly sorted cobble-boulder conglomerate was deposited by submarine mass fl ows in proximal fan-delta environments. Gravelly mass fl ows transformed downslope into sandy turbidity currents on a channelized prodelta slope. During early Kimmeridgian-early Tithonian time, lower-gradient, shallow-marine shelf environments onlapped prodelta slope deposits prior to subaerial uplift of the basin fl oor.
3. Compositional data, U-Pb zircon ages of plutonic clasts, and southward-directed paleocurrent indicators from the Naknek Formation document Late Jurassic exhumation of Middle to Upper Jurassic plutons along the northern basin margin. Felsic plutonic clasts yield U-Pb zircon ages (167.6 ± 0.3 Ma; 166.5 ± 0.2 Ma, 164-159 Ma, 156.2 ± 0.2 Ma) that are equivalent to U-Pb zircon ages from petrographically similar felsic plutons exposed along the northern basin margin. The concentration of boulder-rich mass-fl ow deposits in the footwall of the northward-dipping Little Oshetna fault in combination with source-diagnostic clasts and geochronologic data is consistent with syndepositional displacement along the Little Oshetna fault. Steep depositional gradients prompted southward transport and deposition of poorly sorted gravel with abundant meter-size plutonic clasts and sand enriched in feldspar, hornblende, and pyroxene.
4. From a regional perspective, Late Jurassic synorogenic sedimentation and pluton exhumation in forearc basins along the outboard (southern) segment of the Wrangellia composite terrane were coeval with crustal-scale shortening and synorogenic sedimentation in retroarc basins along the inboard (northern) margin in the Kahiltna, Nutzotin, and Wrangell Mountains basins. Exhumation of Middle to Upper Jurassic plutons as well as deep structural levels of the Wrangellia and Peninsular terranes provided abundant coarse-grained clastic sediment along both the inboard and outboard margins of the composite terrane from south-central to southeastern Alaska. We interpret the regional nature of Late Jurassic crustal-scale deformation and synorogenic sedimentation as refl ecting initial accretion of the composite terrane with the former continental margin of North America or amalgamation of the Wrangellia and Peninsular terranes prior to fi nal accretion.
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